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(71) We, ANCHOR CONTINENTAL, 
INC., a Corporation organized and existing 
under the laws of the State of South Carolina, 
United States of America, of 2000 South 
Beltline Boulevard, Columbia, South Carolina, 
United States of America, do hereby declare 
the invention, for which we pray that a 
patent may be granted to us, and the method 
by which it is to, be performed, to be particu- 
larly described in and by the following state- 
ment ; — 

This invention relates to pressure-sensitive 
adhesives and is based on the discovery that 
ordinary jressure-sensitive adhes grr hi7rf] nn 



natural ;ynThffhr ^i^c^r^rr^AT^fTn^ 
53rS^|£_hi^3Llmperata^^ 
mg Xcurmg or cross-linking) them with certain 
pre-polymers made by reaction nfjTQljTTnnTj-nn - 
ates^w ith hydroxylated elastomers. 
^Tligh temperature resistant pressure-sensi- 
tive adhesives have been made in the past 
by partially curing the natural or synthetic 
rubber on which they are based, by the use 
of sulphur or of phenolic resins. These elasto- 
mers can also be cured (cross-linked) by iso- 
cyanates especially in the presence of catalysts, 
but simple addition of isocyanates to the 
adhesive mass yields a mixture which increases 
in viscosity so fast as to present serious prob- 
lems when the mass, for example, is to be 
dissolved and coated upon a backing to make 
tape. We here found, however, that this 
difficulty can be avoided and at the same 
time greater cohesive strength achieved 
through use of certain pre-polymers made by 
reacting polyisocyanates vnih hydroxylated 
elastomers. These advantages can be illus- 
trated by adding 1% tolylene diisocyanate 
(hereinafter designated TDI) in tlie form of 
a pre-polymer reaction-product (made as here- 
inafter described) of TDI and a hydroxylated 
polybutadiene polymer, to another- portion of 
the same adhesive. The &st mixture gels in 
a matter of a few hours while the second, 
after adding a catalyst, for example a stannous 
or 5^nic salt of an aliphatic carboxylic acid 
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(e.g. a stannous octoate catalyst), can be 
coated on a backing and dried and cured in 
an oven even after several weeks. While the 
first mixture can be dissolved catalyst added 50 
and coated on a backing and the solvent dried 
out and the mixture cured in an oven if done 
immediately after the mix is formed the cohe- 
sive strength of the resulting tape mass is 
much lower than is the case of the . second 55 
mixture. 

According to one feature of the invention 
we provide a high temperature resistant adhe- 
sive tape comprising a normally tacky pres- 

-sure-sensitive adhesive tape, the adhesive coat- 60 
ing of which is. based on a rubber seleaed 

J^om natural nibbei^, butadlene-styrene 
rubber, n>utadienc-acrylonitrile rubber, and 
polyisoprenc rubber; and is reinforced by the 
pre-polymer reaction-product of at least one 65 

somatic polyisocyanate with at least one 
hydroxylated-elastomer seleaed from the class 
consisting of butadiene-styrene, butadiene- 
acrylonitrile, polybutadiene and polyisoprenc 
polymers, said pre-polymer being the reacdon- 70 
produa of said polyisocyanate with said 
hydroxylated elastomer in prcpcrtions such 
that die molar ratio of isocyanate grouns to 
hydroxyl groups is in the range from 1.1:1 
to 2 : 1 and the proporuon of said pre-polymer 75 
to said rubber is such as to make the tolylene 
d'isocyanate equivalent of the umeacted iso- 
cyanate groups in said pre-polymer in the 
range from 1/4 to 3% of the weight of rubber 
in said adhesive coating; and said adhesive 80 
coating containing from 25 to 100% of the 
weight of said prepolymer, of a polyurethane 
catalyst. 

According to another feature of the inven- 
tion we also provide a method of making a 85 
high temncratuic resistant pressure-sensitive 
tar>e which comprises (1) adding to a norm- 
ally tacky pressure-sensitive adhesive mass 
based on a rubber selected from natural 
rubber, butadiene-styrene rubber, butadiene- 90 
acrylonitrile rubber and polyisoprenc rubber, 
a pre-polymer made by reacting at least one 
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of the hydroxylatcd synthetic clastonicrii 
selected from polyburadlene-styrcnc, polybutc- 
dicne-acrylonitrile, polybutadicne and noly- 
isoprene with at least one aromatic polviso- 

:> cyanate in the molar ratio of NCO:OH of 
1.1 : 1 to 2: 1, in amount of pre-polymcr from 
1/4 to 3 / by weight based on the weight 
ot rubber m said adhesive mass, of the toluene 
djisocyanate equivalent of the free isocyanate 
groups in said pre-polymcr; (2) dissolvin.^ th- 
product of part H) in a voladle, inert solvent 
to make a solution of solids content between 
30 and 60-;. by weight, G) adding to the 
product of part (2) at least one catalyst in 

i=> the amount from 25 to 100"' of the weight 
of sa^d pre-polymer, selected from stannous 
and stannic salts of aliphatc carboxylic acids 
of from 1 to 20 carbon atoms per molecule, 
dibutyl nn dilaurate, tertiary amines and lead 
naphthenatc; f4) coating the product of part 
^^3) on a flexible backing material; and (5) 
heating the product of part (4) to a tempera- 
ture and for a time sufficient to remove the 
said solvent and substantially completely react 
the isocyanate groups in sa'd pre-polymcr. 

The marked imnrovement in h'gh tempera- 
ture resistance yielded- by the present methods 
is illustrated bv the following Examples which 
may be modified and extended within the 
scope of the invention by those skilled in the 
art. fAll nroport'ons hereinafter are by weight 
unless otherwise noted.) 

Example 1 
A. A normally tacky pressure-sensitive 
adhesive was made by compounding 250 parts 
crepe rubber, 150 parts polvterpcne resin 
(Schenectady St. 5115, melrng-point 115°C; 
made by Scheneaady Chemicals, Inc., 
Schenectady, N.Y.\ 17 parts hcat-rcaaive 
phenol-formaldehyde resin rvSchenectady, SP 
1045, made by Schenectady Chemicals,' Inc.), 
60 parts petroleum hydrocarbon i^sin 
rPiccopale, rRegistercd Trade Mark) made by 
Pennsvlvan-a Industrial Chemical Corp., CJa.'r- 
ton. Pa.), 5 parts 2,6 di-tcrtiarv butvl para 
cresol anti-oxidant fCatalin CAO-1, VRegis- 
tercd Trade Mark) made bv Catalin Corpora- 
tion, New York, N.Y.). The mix was dis- 
solved in toluene to form a solution contain- 
mg 30'V. solids, kn'fe^coated on an impreg- 
nated (saturated) paper backing to give a drv 
coating-weight of 5.5 grams per sq. ft. This 
was dried by conveying it through an oven 
^^^^^^ ^ dwcll-time of about 3 minutes. 
^5 The resulting tape was a good pressure- 
sensitive tanc. with the following propert'cs 
when tested according to the methocis of 
the Pressure-Sensitive Tape Council : Quick 
-'i ' '^^^y'^B on a polished steel surface 

ou without pressure and determining the force 
miuired to remove a 1-inch wide strip at 
90 ancle with the surface) 90^ Peel Adhe- 
sion, 24 02. flaying a 1-inch wide strip on a 
pobshed steel surface, rolling it down with 



a 4-1/2 lb. rubber-covered roller and deter- 65 
mining the force needed to remove it at 90° V 
180^ Peel Adhesion, 32 02. (same as at 90°' 
except removing it at 180=). However, the 
tape left heavy residue when stripped from 
a pol shed steel plate after being heated for 70 
30 minutes at 250 'F, 

lAA* ^ prc-polymcr was made by reacting 
100 parts hydroxylated butadicne-acrylonitrile 
copolymer (85".'. butadiene, 15' ;. acrylonitrHe, 
hydroxyl number 39) with 12 parts TDI (pre- 75 
fcrably contaiiung a major-proportion of the 
2,4 isomer) at 215^^F for about 1 hour unt'l 
analysis for free NCO showed that all the 
hvdroxyl groups (hereinafter designated OH) 
cf the copolymer had reacted. /This resulted 80 
m reaction of substanually alf of the more 
reactive NCO (the 4-position groups of the 
TOn leaving only the loss reactive 2-oosition 
NCO which are stericallv hindered by their 
proximity to the methyl groups). An amount 85 
ot this pre-polymcr corresponding to 1/2 '►-A 
TDI based on the weight of crepe rubber of 
the adhesive, calcukting the unrcactcd NCO 
?s TDI, was added to the adhesive of pan 
A, together with an amount of stannous 90 
ncodccanoate as catalyst, but it left no 
residue when strinned hot after 30 minutes at 
390 F on a polished sheet plate. 

Example 2 

A. A pressure-sensitive adhesive consisting 95 
of 100 parts SBR rubber f75^'. butadiene, 
25 styrenc, Solprene 301 (Registered Trade 
Mark) made by Phillips Petroleum Co, 
Rartlesville, Okla.), 40 parts 2nO, 60 parts 
rentacrythritol ester of hydrogenated rosin 100 
rPcntalvn H, Registered Trade Mark of 
Hercules Incorporated, Wilmington, Del.), 20 
parts heat-reactive phenol-formaldehyde resin 
rSchcnectadv SP 1045) 3nd 10 parts mineral 

onn "^'^^^ ^"^^ ^^^^ toluene and 105 
300 parts heptane. The solution was coated, 
dr:ed and tested as in Example lA and had 
the same properties as the product of lA. 

J^' A pre-polvmer. made as in Example 
IB. but by react«nR 100 parts of a hvdroxyl- 110 
ated styrcne-buadiene copolymer, as described 
Hten with 13 pans TDI was then added to 
the :idhcsivc mix of ran 2A in amount corres- 
ronding to, 3"- TDI b^sed on the weight of 
SBR in the adhesive of part 2A, calculating 115 
the free NCO in the pre-polymer as TDI, 
plus an amount of stannous octoatc catalyst 
cnual to 1/4 the weight of ore-poIymer taken. 
This mix was coated, dr'ed and tested as in 
Exnmpl- IB, The tape left no residue on a 120 
pohshed steel rlate when stripped hot after 
17 minutes at 325 ^F. 

Example 3 
A. A normally tackv pressure-sensitive 
adhesu-e consisting of 200 parts synthetic 125 
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rubber (polyisoprcne, 97% ds-1,4 polymer 
made as Natsyn 245 (Registered Trade Mark) 
by Goodyear Tire and Rubber Co., Akron, 
^ Ohio), 50 parts glycerol ester of hydrogenated 
D rosin (StaybeLtc Ester 10, (Registered Trade 
Mark) made by Hercules Incorporated, 
Wilmington, Del,), 50 parts polyterpene resin 
(Schenectady St. 5115), 50 parts petroleum 
hydrocarbon resin CPiccopale), 50 parts 
10 phenol-formaldehyde resin (SP 1045), 5 parts 
mineral oil, 2 parts antioxidant (CAO-1) and 
750 parts toluene, was coated and dried as in 
Example lA and had the same properties as 
the tape of Example lA, 

15 B. The prc-polymer of Example IB was 
then added to the adhesive mix of Example 
3 A in amount corresponding to 1% TDI 
based on the we*ght of Dolyisoprene, calculat- 
ing die free NCO as TDI, plus 1/2 the weight 

20 of pre-Dolymer used of stannous octoate cata- 
lyst. The mix was coated and dried as usual. 
The product had the same properties as the 
tape of 3A at room temperature but, unlike 
it, left no residue when stripped hot from a 

25 polished steel plate after 30 minutes heating 
at 300^F. 

Example 4 
100 parts of non-curing natural rubber 
^ased tape adhesive (similar to the adhesive 
30 of Example lA except without the phenol- 
formaldehyde resin) was mixed with 5 parts 
of hydroxylated acrylonitrile-butadiene prc- 
polymer (as in Example IB) and 1 part 
_ stannous octoate catalyst. The mix was dis- 
35 solved to a 30% solution in toluene and 
coated and dried as in Example lA. The 
resulting rape stripped clean from a polished 
steel plate after 30 minutes heating at 
300°F. ^ 
^ Example 5 

100 parts of the rubber-based adhesive 
of Example 4 was mixed with 3 parts of the 
hydroxylated styrene-butadiene copolymer- 
isocyanate reaction-product of Example 2B 
45 and 1 part of stannous octoate catalyst. The 
mix was dissolved to a 30% solution in 
toluene and coated and dried as in Example 
lA, The resulting tape stripped clean from 
a polished steel plate after 17 mmutes heat- 
50 ing at 320oF. 

While we have shown the use of TDI 
in our Examples and we prefer this diisocyan- 
atc because of its relative availability and 
cost, we may use other polyisocyanates, 
55 preferably those having NCO of differin'^ 
reactivity as in TDI. Some of . these arS 
cited in the book entitled "Polyurethanes" 
by B. A, Dombrow, published by Reinhold 
Publishing Corp., New York, N.Y. (1957) 
60 and certain of the isomeric diisocyanaies of 
ediyl benzene, xylene, bitolylene, methyl 
diphenyl methane, dimethyl dfphenyl 
methane, dianisidine and chlorine-hindered 
aromatic polyisocyanates which we designate 



as partially sterically-hindered aromatic poly- 65 
isocyanates. 

The NCO-tenninatcd pre-polymer may 
also be made using a hydroxylated polyiso- 
prene elastimer reacted with TDI in a man- 
ner similar to that used in the Examples. 70 
In general the well-known types of normally 
tacky pressure-sensitive adhesives may be 
made high temperature resistant as disclosed 
in the Examples, whether based on natural 
or synthetic elastomers, by combination with 75 
NCO-terminated prc-polymers of hydroxy- 
lated, liquid polybutadienc, polybutadicnc- 
styrene, polybutadiene-acrylonitrile or poly- 
isoprene. Also we may make a normally tacky 
pressure-sensitive adhesive by. substituting 80 
polybutadiene-acrylonitrile for the SBR of 
Example 2A. 

The molecular ratio of NCO: OH in react- 
mg TDI with hydroxylated elastomers varies 
from 1.1 to 2. The pre-polymer is normally 85 
used in an amount from 1 to 10 
parts per 100 parts of the normally 
tacky pressure-sensitive adhesive as in the 
A parts of the Examples. The polyurethane 
catalyst may be stannous octoate, stannous 90 
neodecanoate or the stannous or stannic salt 
of any aliphatic carboxylic acid with between 
1 and 20 carbon atoms. Wc may also use 
tertiarj' amine catalysts, lead naphthenate or 
the catalysts of U.S. 3,392,128 or 3,397,158 95 
such as dibutyl tin dilaurate and other stannic 
salts. Mixtures of these catalysts may also 
be used. But stannous oaoatc and stannous 
neodecanoate are very active and when less 
active catalysts are used our high tempera- 100 
ture resistant tape may have to age a week 
at room temperature before the properties 
described are fully developed. Curing times 
and temperatures are usually as shown herein- 
before but we may use final heating up to 105 
350^F for a few seconds in' order to quickly 
effect a complete cure. 

Catalysts are used iii^ amounts from 25 
to 100% of the weight of the pre-polymer. 
The pre-pclymer is used in amounts from 110 
1/4 to 3% of the TDI equivalent of the un- 
reacted NCO left after formation of die pre- 
polymer, based on the weight of the rubber 
felastomcr) in the adhesive to which the 
pre-polymer is added. In malting the pre- 115 
polymer, any temperature from about 215°F 
down to room temperature may be used as 
long as analysis shows all OH grouns of 
the hydroxylated elastomer, and preferably 
all of die more reactive NCO art reacted. 120 
At room temperature, the prc-polymer re- 
action takes overnight. 

The hydroxylated elastomers we use are all 
liquids described as follows (1) styrene-buta- 
diene copolymer, 15 to 25% styrene (prefer- 125 
ably 20%), hydroxyl number 42, 60% trans, 
20-^/; cis (1—4), 20% ^dnyl (1—2), viscosity 
223 poises at 30°C 7.5 lbs. f ±5%) per gallon, 
iodine number 335 (2) acrylonitrile-butadiene 
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copolymer, 10 to 20 acrylonitrilc rprcfer- 
ably 15 -.' ), hydrovyl number 39, 60 ,, trans, 
20 -.. CIS :1— 4), 20 ' vinyl (\~-2'\ viscosity 
500 poises at 30-C 7.7 lfa3 (--S.) per 
5 gallon iodine number 345, ^3) polybutadicnc, 
hydroxyl number 45, vivjosity 200 poi^e; 
at 30^^C 7.5 lbs. per gallon (^5';;.), iodine 
number 355, 60 .. trans 20 *. ch (1—4), 
20 vinyl ri_2), cr pclyisoprenc, 97- ' 
10 cis f'l — 4i. The hydrorcvl numbers may vary 
from 20 to 60, aliliough wc prefer the 
hydroxyl numbers as shown in the Example;, 
for die reipcciivj polymers. The proponloni 
^ of trans, cis and vinvl mav vary from 57 
l5 to 63, 19 to 21 and *19 to' 21 respectively. 
The viscosities may vary plus or minus 5 , 
and the iodine numbers similarly. 

The TDI used in our Examples was a 
commercial product with SO 2 A and 20 
2,6 isomer; and wc generally treat it in 
our calculations as if it were all the 2.4 
isomer. The tape backing used in cur Ex- 
amples is an impregnated ("saturated) paper 
but other types of backings can be used 
and, if impregnated, can "be made usim; 
butyl or other synthetic rubber as in general 
used. Coating weights usually run 4 to 7 
grams per sq. ft. 

Other well known antioxidants can be urcd 
such as phcnyl-alpha-naphthylamine or the 
condensation product of butyraldehvdc and 
anilrnc, but the one used in our Example^ 
is cheap and non-staining. Wc prefer to u:;e 
tackifying icsins with low active hydrogen 
content and plai!iici:;ers of low acid number, 
but reaction of the free NCO in the prc- 
polymer is so rapid in reactin^^ with the 
active hydrogen in the rubber ' (elastomer) 
that this is not imperauvc. 

40 Aldiough wc prefer to use a polyisocyan- 
ate with NCO groups of differing reactivity 
as enumerated, we may still use aromatic 
polyisocyanatcs in which the NCO groups 
arc of essentially equal rcacti\'ity, including 

45 2,6 and 3,5 TDI. The polyisocyanatcs we 
use, irrespective of whether their NCO 
groups are of equal or differing rcaaivity, 
we desi^;natc merely as aromatic rolyi^ocvan- 
ates. When we u^c a pclyisocvanate which 

50 we have described as a partially stericallv- 
hindered polyisocyanate ^vhich means a polv- 
isocyanate containing NCO groups of differ-- 
ing reactivity) or merely as aromatic poly- 
isocyanatcs, we still calculate the proportion 

55 of prc-polymer to mbber of the adhesive in 
terms of the TDI equivalent of the un reacted 
NCO. 

Our adhesive mass containing pre-polymcr 
may be dissolved for coating^ purposes in 
60 any inert solvent of volatility "similar to that 
of toluene or heptane. 

WHAT WE CL.MM IS: — 
1. A high Temperature resistant adhesive 
tape comprising a norn:ally tacky pressure- 



sensitive adhesive tape, the adhesive coaung 65 
of which IS based on a rubber selected froir. 
natural rubber, butadicnc-styrcne rubber 
biitadiene-acrylonitrik rubber, and polyiso- 
prene rubber; and is reinforced by the pre- 
polymcr reaaion-product of at least one aro- 70 
rnatic polyii^ocyanate widi at least one 
hydroxylaicd-elasiomer seleaed from the 
class consisting of butadiene-styrcnc, butadi- 
cnc-3crylonitriIe, polybutadiene and polyiso- 
prenc polymers, said pre-polymer being the 75 
reaction-product of said polyisocyanate with 
iaid hydroxylatcd elastomer in proportions 
such that the molar ratio of isocyanate groups 
to hydroxyl groups is in the range from 1,1 : 1 
to 2:1 and the proportion of said prc-poly- 80 
mcr to said rubber is such as to make 
the tclylene diisocyanate equivalent of the 
unrcacied isocyanate groups in said pre- 
polymer in the range from 1/4 to 3'.', of the 
weight cf rubber in said adhesive coating; 85 
and said adhesive coadng containing from 
25 to 100 ;;. of the weight of said pre-polymer 
of a polyureLhane catalyst- 

2. The product of Qaim 1 wherein the 
said aromatic polyisocyanate is at least one 90 
tolylcne diisocyanate isomer. 

3. The product of Qaim 2 wherein the 
said pre-polymer is in the amount of from 
1 to 10 parts by weight per 100 pans by 
weight of the said adhesive coating exclusive 95 
of the weight of the said pre-polymer. 

4. The product of Qaim 2 wherein the 
said polyurcdiane catalyst is stannous oao- 
ate. 

5. The product of Qaim 2 wherein the 100 
said polyurethane catalyst is stannous neo- 
decanoate. 

6. The product of Qaim 1 wherein the 
said aromatic polyisocyanate is a partially 
stcrically-hindcrcd aromatic polyisocyanate. 105 

7. The produa of Qaim 2 wherein the 
said tolylene diisocyanate contains a major 
proponion of the 2,4 isomer. 

S. The product of Qaim 2 wherein the 
said polyurethane catalyst is at least one no 
of the catalysts seleaed from stannous and 
stannic salts of aliphanc carboxylic acids from 
1 to 20 carbon atoms per molecule, tertiary 
amines and lead naphthenate. 

9. A method of making a high temperature 115 
resinant pressure-sensitive tape which com- 
prises ri) adding to. a normally tacky pres- 
sure-sensitive adhesive mass based on a rubber 
J^clected from natural rubber, butadienc-styrene 
rubber, butadicne-acrylonitrile rubber and 120 
polyisoprcnc rubber, a pre-polymer made by 
reacting at least one of the hydroxylatcd syn- 
thetic elastomers selected from polybutadicne- 
siyrenc, polybutadiene-acrylonitrile, poly- 
butadiene and polyisoprene with at least one 125 
aromatic polyisocvanate in the molar ratio 
of NCO:OH of 1.1:1 to 2:1, in amount 
cf prc-polymer from 1/4 to 3";'. by weight 
bated on the weight of rubber in said 
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adhesive mass, of the toluene dissocyanate 
equivalent of the free isoqranatc groups in 
said pre-polyraer; (2) dissolving the product 
of part (1) in a volatile, inert solvent to 

5 make a solution of solids content between 
30 and 60% by weight; (3) adding to the 
product of part (2) at least one catalyst in 
amount from 25% to 100% of the weight of 
said prc-polymer, selected from stannous and 

10 stannic salts of aliphatic carboxylic acids of 
from 1 to 20 carbon atoms per molecule, di- 
butyl tin dilauratc, tertiary amines and lead 
naphthenate; (4) coating the product of part 
(3) on a flexible backing material; and (5) 

15 heating the product of part (4) to a tempera- 
ture and for a time sufficient to remove 
the said solvent and substantially completely 
react the isocyanate groups in said pre- 
polymcr. 

20 10. The method of Claim 9 wherein the 
said catalyst selcacd in part (3) is stannous 
octoate. 

11. The method of claim 9 wherein the 
said catalyst selected in part (3) is stannous 

25 neodecanoate. 

12. The product of Qaim 2 wherein the 
said imreacted isocyanate groups in said 
pre-polymer are essentially Siose in the 2- 
position of said tolylene diisocyanate. 

30 13. The method of Qaim 9 wherein the 
said aromatic polyisocyanate is tolylene di- 
isocyanate contaimng a major proportion of 
the 2,4 isomer and the said unreacted isocyan- 
ate groups arc essentially those in the 2- 

35 position of said tolylene diisocyanate. 

14. The method of Claim 9 v/herein the 
said aromatic polyisocyanate is a partially 
sterically-hindered aromatic polyisocyanate. 

15. The method of Qaim 14 wherein the 
40 said free isocyanate groups of the said pre- 

polyiner are the less reactive isocyanate groups 
of said partially sterically-hindered aromatic 
polyisocyanate. 

16. The product of Claim 4 wherein the 
45 said hydroxylated elastomer is a hydroxylatcd 



polymer selected from (1) a styrene-butadiene 
copolymer containing from 15 to 25% by 
weight of styrcne, of hydroxyl number 20 to 
60, 57 to 63% trans, 19 to 21% cis (1—4), 

19 ro 21% vinyl (1—2), of viscosity 225 50 
poises plus or minus 5% at 30^C, weighing 

7.5 lbs. per gallon plus or minus 5%, of 
iodine number 335 plus or minus 5%; (2) an 
acr;/lcnitrile-butadicne copolymer containing 
10 to 20% acrylonitrile, of hydroxyl nam- 55 
bcr 20 to 60, 57 to 63% trans, 19 to 21% 
cis a— 4), 19 to 21% vinyl (1—2), of vis- 
cosity 500 poises plus or minus 5% at 30*^C, 
weighing 7.7 lbs. per gallon plus or minus 
5%, of iodine number 355 plus or minus 60 
5%.; (3) pclybutadiene of hydroxyl number 

20 to 60, 57 to 63% trans, 19 to 21% ds 
(1—4), 19 to 21% vinyl (1—2), , viscosity 
200 poises plus or minus 5% at 30°C, 
weighing 7.5 lbs. per gallon plus or minus 65 
5%, of iodine number 355 plus or minus 
5%; and (4) poiyisoprene, 97% cis (1 — 4). 

17. The product of Claim 16 wherein die 
said copolymer of part (1) contains 20% 
styrene, has a hydroxyl number of 42; is 70 
60% trans, 207;; cis (1—4), 20%. vinyl 
(1 — 2); has a viscosity of 225 poises at 30°C; 
weiglis 7.5 lbs. per gallon and has an iodine 
number of 335; of part (2) contains 15%, 
acrylonitrile, has a hydroxyl number of 39; 75 
is 60%, trans, 20% cis (1—4), 20% vmyl 
(1 — 2); has a viscosity of 500 poises . at 
30^C; v/eighs 7.7 lbs. per gallon and ias 
an iodine number of 345; of part (3) has a 
hydroxyl number of 45; is 60 trans, 20%^ 80 
cis a— 4), 207;. vinyl ri— 2); has a viscosity 
of 200 poises at 30^0; weighs 7.5 lbs, per 
gallon and has an iodine number of 355. 
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